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ABSTRACT
Previously, a Dutch randomized controlled trial evaluating an intervention aimed at changing
adolescents’ cannabis use, called Moti-4, has shown its efficacy. A secondary analysis of the Moti-4
data investigated the process of change specified by the Stage of Change (SOC) model in
cannabis use during the trial. Seventy-one Moti-4 participants and 60 controls were recruited
for the study with a pre-test, post-test (T1), and six-month follow-up (T2). All participants showed
signs of problematic cannabis use. No contribution of the Moti-4 intervention to a change in SOC
between T1 and T2 was found. Although motivation for treatment and motivation for change can
be conceived as independent predictors of treatment outcome, the SOC a person is in does not
mediate the effect of the intervention on change in cannabis use. However, a reduction in
cannabis use was associated with a positive change in “action willingness,” in line with the SOC
model. In contrast to model expectations, a higher score on “contemplation” is associated with a
higher cannabis consumption. Results highlight both the limitations and usefulness of the SOC
model. Future interventions may focus more on the stage of “action willingness,” as well as on
perceived social norms.
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Compared to its use in other European countries,
cannabis use in the Dutch general population is of
average prevalence (Degenhardt and Hall, 2012;
EMCDDA 2014; Van Laar et al. 2015). Cannabis
use among Dutch adolescents, however, is higher
than in most other European Union countries
(Hibell et al. 2012), with a prevalence of use of 14%
in the past month among adolescents aged 15 to
16 years, compared to 7% Europe-wide. While most
adolescent consumers use cannabis without negative
consequences, some users experience problems
related to frequent use (Van Laar et al. 2015).
Cannabis use is associated with a variety of psycho-
social and health problems, including cognitive and
respiratory impairment, low educational achievement,
psychotic episodes, and dependence (Copeland and
Swift 2009; Hall and Solowij 1998; Horwood et al.
2010; Kuepper et al. 2011; Snoek, Wits, and Van Der
Stel 2010). Since it is predominantly adolescents (13–
24) who use (non-medical) cannabis, public health
workers should specifically focus on adolescent and
young adult populations when designing effective
interventions.
Motivational Interviewing (MI) is a client-centered
counseling style that aims to explore and resolve
ambivalence about changing behaviors (De Jonge
2005; Miller and Rollnick 2012). Brief MI interven-
tions have been developed (Barnett et al. 2012; De
Gee et al. 2014; Martin and Copeland 2008); how-
ever, little research has explored the efficacy and
effectiveness of such interventions when targeting
alcohol and drug use among adolescents.
Randomized controlled studies of MI have shown
mixed results (Apodaca and Longabough 2009). The
most consistent evidence was found for the effects of
the intervention elements of change talk, intention,
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MI-consistent behavior of the therapist, client’s
experience of discrepancy, and the use of the decisio-
nal balance (Miller and Rollnick 2012). To our
knowledge, no studies have investigated the mechan-
isms of change that could account for the efficacy of
MI-based interventions among adolescent proble-
matic cannabis users.
The Stages of Change (SOC) model, also known as
the Transtheoretical Model (TTM) of behavior change,
was developed by Prochaska and DiClemente (1984)
more than three decades ago. This model of behavior
change assesses a person’s readiness to change to heal-
thier behavior. It provides strategies or processes of
change to guide the individual through the stages of
change, starting from the stage of Precontemplation
through the stages of Contemplation, Decision to
Action, and Maintenance. Stages of change, processes
of change, self-efficacy, decisional balance, and tempta-
tions are important constructs.
The lack of conclusive scientific evidence has stimu-
lated widespread criticism of the SOC model in recent
years (Etter and Sutton 2002; Riemsma et al. 2002; Van
Sluis, Van Poppel, and Van Mechelen 2004; Quinlan
and McCaul 2000; West 2005). Researchers have
claimed that the evidence for the model as applied to
addictive behaviors is meager (Sutton 2001); others
even have advocated dropping the model entirely
(West 2005). There is also robust evidence that the
SOC model is not a valid stage model when applied
to other areas than addictive behaviors (De Vet 2005).
Despite the lack of evidence, the model is still popular
and continues to be applied by developers of interven-
tions in tobacco, alcohol, and drug prevention
(Apodaca and Longabough 2009; Evers et al. 2012;
Migneault, Adams, and Read 2005; Sussman et al.
2011), who appreciate its logical structure and heuristic
value (Schippers 2009). In addition, reliable and valid
scales for measuring SOC are available, which create
confidence in the applicability of the concepts in the
SOC model (Napper et al. 2008).
Motivation for change is fundamental to under-
standing the process of reducing drug use, as evidenced
by the widespread use of MI in drug abuse prevention
and treatment cited earlier. Recently, a randomized
controlled trial of the Australian Adolescent Cannabis
Check Up (ACCU), involving a two-session brief moti-
vational enhancement (Martin and Copeland 2008), has
been replicated in the Netherlands. The results could
not be replicated (De Gee et al. 2014). In a review
article, 67% of the studies were found to report bene-
ficial effects of brief motivational enhancement (Barnett
et al. 2012). In this same study, all seven studies on
cannabis interventions showed significant reductions in
use. These results could indicate that motivational
enhancement is especially appropriate in interventions
aimed at reducing levels of cannabis use.
Related to this accumulating evidence is recent
Dutch research of substance-dependent patients with
co-occurring psychiatric disorders (De Weert-Van
Oene et al. 2015). In this research, “motivation for
treatment” was analytically distinguished from “moti-
vation for change.” The association between these con-
structs has been investigated in studies on alcohol
treatment (Lau et al. 2010), but similar studies on
drug-abusing populations are scarce. The current
study examined whether this theoretical distinction
can be upheld in a sample of Dutch youth whose
cannabis use is deemed problematic in a secondary
analysis of stage of change data drawn from a rando-
mized clinical trial (RCT) assessing the efficacy of a MI
intervention designed to reduce the use of cannabis.
The efficacy trial measured participants’ stage of
change at pre- and post-test, and at a six-month fol-
low-up, using the validated Dutch version of Readiness
for Change Questionnaire (RCQ), the same instrument
used in the Dutch substance-dependent patient study
(Defuentes-Merillas, De Jong, and Schippers 2002). In
the RCT, Moti-4 participants decreased their cannabis
use, as measured in money spent and number of joints
consumed per week, significantly more than controls
(Dupont et al. 2015a).
The first aim of the secondary analysis of the RCT
data was to investigate whether the Moti-4 intervention
affects motivation for change as distinguished from
motivation to engage in the treatment, compared to a
control group. That is, the Moti-4 participant group
should be significantly different than the control
group in their stages of change from pre-contemplation
through contemplation to direct action, as described in
the SOC theory. The second aim of the current study
was to evaluate whether the change in cannabis use
resulting from the Moti-4 intervention follows the
pathway suggested by the SOC model; in essence,
whether change in SOC stage mediates the effect of
the Moti-4 intervention on the reduced use of cannabis.
The Moti-4 intervention
Intervention Mapping (Bartholomew et al. 2011), a
systematic approach to developing theory- and evi-
dence-based interventions, was used to develop the
protocol for Moti-4 (Dupont et al. 2015b). The goal of
Moti-4 is to stimulate adolescents to critically examine
and adjust their own drug use. Moti-4 consists of
several modules, spread over four sessions, in which
the adolescent talks to a trained prevention worker. In
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the first session, an inventory is made of the partici-
pant’s substance use, severity of use problems, psychia-
tric or physical problems, and relevant school or family
issues. This is followed by sessions with a focus on
knowledge transfer, creating awareness, motivational
interviewing, and strengthening resilience. If the pre-
vention worker ascertains that the adolescent has a
severe substance abuse disorder, the participant will
be referred to treatment as soon as possible.
The Moti-4 protocol consists of 14 mandatory mod-
ules: assessment of use and life areas, stage of use,
recording use/diary, users chart, knowledge transfer,
reasons for use, pros and cons, self-confidence, social
network, peer pressure and craving, designing a plan for
change, giving feedback to the person who did the
referral, meeting with parents or educators (optional),
and planning of the follow-up (Dupont et al. 2015b).
The modules’ content is based on the Theory of Planned
Behavior (Fishbein and Ajzen 2010), Motivational
Interviewing (Miller and Rollnick 2012), the SOC
Model (Prochaska and DiClemente 1984), Self-
Monitoring (Rooke et al. 2013), and Self-Determination
Theory (Ryan and Deci 2000). The Theory of Planned
Behavior postulates that intention, as the most important
determinant of behavior, is itself conditioned by three
independent constructs: attitude, subjective norms, and
perceived behavioral control (self-efficacy). Knowledge
(beliefs) of the effects of cannabis and dependence
form the basis for change. During the sessions, problem
awareness (evaluation) is raised, and behavior resilience
and engagement in behavioral alternatives are encour-
aged (self-efficacy). Discussing the social norms of the
adolescents’ environment is expected to change beha-
vioral intention. The theoretical basis of Moti-4 also
includes Self-Determination Theory. During the inter-
vention, the conditions supporting the individual experi-
ences of autonomy, competence, and relatedness are
discussed. These aspects are thought to affect motivation
for change most strongly.
Methods
Participants and design
Moti-4 is designed for adolescents and young adults
(aged 14–24 years) currently using cannabis (past
month). Participants also met one or more of the fol-
lowing inclusion criteria:
(1) A clear relationship between cannabis intake
and problems at school, at work or in relation-
ships (Henry 2010; Pope et al. 2003), as
reported by parents, teachers, or other
referrers.
(2) Experiencing physical or mental health pro-
blems (Kuepper et al. 2011; Van Os, Kenis,
and Rutten 2010), as reported by parents, tea-
chers, or other referrers.
(3) Being at high risk of developing problematic
use because of personal circumstances, such as
homelessness or marginalization, truancy, hav-
ing addicted parents, and attending special
education (Snoek, Wits, and Van Der Stel
2010; Van Laar et al. 2015).
(4) Age-inappropriate experimentation (Madras
et al. 2009).
Twenty-seven professionals recruited 168 youth, 37
of whom did not enroll after contact. Participants were
referred to the prevention worker by their parents, by
agencies for youth care and drop-out, by prevention
field workers, and by student counsellors in the school
system. Of the 131 who did enroll, 71 were randomized
to the intervention condition and 60 to the control
condition. The control condition consisted of one
hour of protocolized knowledge transfer. A computer-
ized animation was used to illustrate the information.
In this control condition, the participants’ knowledge
about cannabis and its effects was challenged in a quiz
at the end of the session. The answers were discussed
and an information leaflet was given to the youth to
take home. Prevention workers were instructed to
avoid MI techniques such as open-ended questioning
and directed reflecting. Personal advice was only given
at explicit request. A small number of participants
dropped out after one session (remaining: n = 124) or
after six months (remaining: n = 114). A medical ethics
committee (METC Atrium:12N 110) approved the
study and all participants signed informed consent
before participation. Pre- and post-test (T0 and T1)
and follow-up assessments after six months (T2) were
conducted with intervention as well as control group
members.
Measurement instruments
The primary outcome measure was the quantity of
cannabis use, assessed by asking the respondent to
estimate the amount of money spent each week. If
respondents were growing cannabis themselves or
getting it for free, they were asked to give a reliable
estimate. In total, seven questions on cannabis, alco-
hol, and other drug use were asked. The psychosocial
determinants of cannabis use were based on the
I-Change model (De Vries et al. 1995), which can
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be regarded as an adaptation of the Theory of
Planned Behavior (Fishbein and Ajzen 2010). All of
these determinants were assessed with items having
five-point Likert answer scales (1 = totally agree,
5 = totally disagree), which were later merged into
one variable for each determinant. Attitude was mea-
sured with eight items, four of which were about the
pros (social, relaxed, happy, creative) and four about
the cons (bad for your lungs, expensive, negative
influence on school performance, and development
of mental disorder) of cannabis use. Perceived beha-
vioral control was assessed by two items (How diffi-
cult is it for you not to smoke cannabis? How difficult
is it for you to refuse a joint when a friend offers you
one?). Social influence was assessed by three ques-
tions concerning friends and their cannabis use (How
many of your friends are cannabis users? How often
do you hang out with users? How often do you hang
out with non-users?), four questions on social norms
(both approval and disapproval of friends and par-
ents, respectively), and one question on perceived
peer pressure (How often do you experience pressure
from your friends to smoke a joint?). Three intentions
were measured: the intention to use cannabis, the
intention to quit, and the intention to reduce canna-
bis consumption. Action plans were measured by
three questions (I made specific plans to: stop,
reduce, and resist, respectively).
Stage of change according to the SOC model was
assessed at T0, T1, and T2 using the Readiness for
Change Questionnaire (RCQ) (Heather, Rollnick,
and Bell 1993; Rollnick et al. 1992). Heather,
Rollnick, and Bell (1993) defined the stage of change
that a person is in by means of an algorithm in
which the categorical stage of change is determined
by the highest score on any of the three subscales of
the RCQ. In the case of a tie (an even score), the
stage farther along the continuum of change is cho-
sen. The analyses also considered the mean scores
on the RCQ subscales representing each of the
stages of change. These scores are regarded as
reflecting the extent to which the participant
endorsed that particular stage of change (Rollnick
et al. 1992). The validated Dutch version used in
this study includes three subscales, with four items
each, corresponding to the stages of pre-contempla-
tion (P), contemplation (C), and action (A)
(Defuentes-Merillas, De Jong, and Schippers 2002).
Participants scored their response on a Likert-type
scale from 1 (Strongly disagree) to 5 (Strongly
agree). If the score on one of the items of a subscale
was missing, the average of the remaining item
scores was calculated as the subscale score. In
other instances, the subscale score was coded
missing.
Statistical analysis
Criticisms have been leveled at the RCQ scoring pro-
cedure (West 2005), which may obfuscate individual
variation in the scoring profiles on the subscales.
Before determining the stage of each individual, it was
therefore ascertained whether the scoring pattern on
RCQ subscales and the correlations between RCQ sub-
scales were in line with the theoretical expectations of a
progressive change from the pre-contemplation stage,
through contemplation, to the action stage (i.e., a con-
struct validity test). Partial correlations were calculated
between different subscale scores at different times,
controlling for intervention group membership. If the
postulated progression through stages took place, one
would expect a negative (partial) correlation between
the pre-contemplation scores and action scores
(Heather, Rollnick, and Bell 1993; McConnoughy
et al. 1983; Rollnick et al. 1992).
Scores on pre-contemplation, contemplation, and
action were calculated for T0, T1, and T2, and subse-
quently used to define the stage of change at T0, T1,
and T2. Next, the stage changes from T0 to T1 and
from T0 to T2 were calculated, simply as the difference
scores for the stages, with the pre-contemplation stage
being coded as 1, the contemplation stage as 2, and the
action stage as 3.
Top-down multiple linear regression analyses (Field
2009; Kleinbaum, Kupper, and Muller 1988) were per-
formed to assess the impact of the intervention on the
likelihood of having a positive change of stage at T1
and at T2, as determined by the direction and signifi-
cance of the regression coefficients. Since the variable
change in the SOC stage was not normally distributed,
and the sample size was relatively small, bootstrapping
was employed to determine p-values and bias-corrected
confidence intervals for the regression coefficients. The
number of bootstrap samples was 5000. In the next
step, top-down multiple linear regressions were again
conducted to examine whether the changes in the
motivational stage immediately after the intervention
and after six months were predictors of the change in
cannabis use. All regression analyses used a top-down
strategy to remove some of the covariates; i.e., gender;
age; education; nationality; living situation; baseline
cannabis use; baseline use of tobacco, alcohol, and
other drugs; baseline attitude; social norm; and per-
ceived behavioral control. These covariates were used
when testing for the effect of Moti-4 on stage of change,
and additionally Moti-4 participation, when testing for
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the effect of stage of change on cannabis use. These
covariates allowed for the correction of the effect of
either Moti-4 or the effect of change in stage of change
for possible confounding variables (Dupont et al.
2015a). At each step, the least significant covariate
was excluded and these control variables were removed
until only variables with a significance level of .10 or
smaller remained. Finally, to examine whether the
change in stage was a mediator of the effect of the
Moti-4 intervention as found previously, the results
from both top-down regressions were combined in
the joint significance test of mediation (MacKinnon
et al. 2002). That is, if there is a significant effect of
Moti-4 on stage change, and stage change in turn has a
significant effect on change in cannabis use, we can
declare stage of change a mediator. To complement
the earlier analyses involving changes in the stage of
change, top-down multiple linear regressions were per-
formed, ignoring the change to another stage, but
examining the ability of Moti-4 to change the RCQ
scores for the pre-contemplation, contemplation, and
action stages directly after the intervention and after six
months. Subsequently, top-down multiple linear regres-
sions were used to evaluate the influence of the change
in these scores on cannabis use at T1 and T2.
Results
At baseline, no statistically significant differences
between conditions were found regarding sex, age, the
institution where the participant was recruited, their
education, living situation, cannabis use, use of alcohol
and other drugs, or attitude, social norm, and perceived
behavioral control (Table 1). Only the alcohol intake
differed significantly between the groups. Furthermore,
none of these variables had a statistically significant
relationship with the dropout rate at either T1 or T2.
As the test of construct validity, the partial correla-
tion analysis between subscale scores of the RCQ at
different time points indicated by the negative correla-
tions between the P-subscale and the C- and
A-subscales were in line with the theoretical expecta-
tions. Moderate positive correlations were found for the
C- and A-subscales at T1 and T2, indicating a progres-
sive change from a stage of pre-contemplation, through
contemplation, to action. The use of the aforemen-
tioned cut-off algorithm (Heather, Rollnick, and Bell
1993), which determines the stage that a person is in,
resulted in an overall increase in the numbers allocated
to the action stage and a decrease in the percentage in
the pre-contemplation and contemplation stages over
time. These results are also in line with the theory. We
found no significant differences between the Moti-4
intervention and control groups. A stable percentage
of around 17% remained in the P-stage over the course
of the study, while an accelerating decline in percen-
tages at the C-stage from 40% to 24% and a corre-
sponding accelerating increase in the percentages in
the A-stage from 43% to 61% were evident.
The results of the top-down multiple regressions
were used to assess the impact of Moti-4 on favorable
change in stage (Table 2). Thirteen variables were
included as covariates. Neither at T1 nor at T2 was a
significant effect of Moti-4 found. Also, none of the
other predictors made a significant contribution at T1.
At T2, gender, social norm, cannabis and alcohol con-
sumption at T0 made significant contributions to a
positive change in stage. At T1, the final model
Table 1. Sample characteristics at baseline.
Total Sample
(n = 131)
Moti-4 condition
(n = 71)
Control condition
(n = 60)
Mean (SD) or % Statistical test value
Age 18.0 (2.6) 17.9 (2.8) 18.2 (2.5) t(128) = .64
Female 16.0 12.7 20.0 χ2(1) = .81
Institution
Tactus 25.2 19.7 31.7 χ2(3) = 3.33
Vincent van Gogh 12.2 15.5 8.3
Mondriaan 29.8 31.0 28.3
Novadic-Kentron 32.8 31.7 33.8
Living with (at least one) parent 68.7 74.6 61.7 χ2 (1) = 1.98
Higher education (high school or higher) 50.4 47.9 53.3 χ2(1) = .19
Having at least one non-Dutch parent 19.1 16.9 21.7 χ2(1) = .22
Cannabis use (€) 18.7 (21.2) 18.2 (21.6) 19.4 (20.9) t(124) = .30
Cannabis use sessions per week 3.93 (2.48) 3.87 (2.5) 4.02 (2.48) t(129) = .33
Cigarettes per day 9.4 (7.6) 9.6 (7.3) 9.2 (7.9) t(127) = -.26
Alcohol glasses per week 11.5 (14.6) 8.9 (12.2) 14.6 (16.6) t(129) = 2.27*
Reported use of other drugs 62.6 67.2 57.1 χ2(1) = .92
Attitude 3.03 (.50) 3.09 (.51) 2.97 (.48) t(129) = −1.2
Norm at baseline 2.40 (.62) 2.38 (.58) 2.44 (.67) t(128) = .54
Perceived behavioral control 2.98 (1.14) 2.94 (1.19) 3.02 (1.08) t(129) = -.40
*p < 0.05
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explained 58% (Adj R2 = .58) of the total variance of
cannabis use, while at T2 the final models for change in
stage between T0 and T1 and for change in stage
between T0 and T2 explained 47% and 46%, respec-
tively (AdjR2 = 0.47 and 0.46, respectively). The sum-
mative interrelationships among these key variables are
graphically represented by the path model in Figure 1.
Subsequently, three top-down multiple regressions
assessed the influence of the change in stage between
T0 and T1 and between T0 and T2 on cannabis con-
sumption (Table 3). Stage of change was a significant
predictor of a reduction of cannabis use at T1
B=.91 (ns)
B=-4.914*
Change in Stage 
of Change at T1
Intervention vs control Cannabis use at T1
B=-6.457**
B=.238 (ns) Change in Stage of 
Change at T2
B=-3.125 (ns)
Intervention vs control Cannabis use at T2
B1=-8.381*
B2=-8.536*
B=-2.437 (ns)
Figure 1. Path model of the relations among intervention, change in stage of change and cannabis use.
B: regression coefficient; *p < .05; **p < .001; ns = non-significant
B1 = regression coefficient in model with change in stage at T1 as predictor
B2 = regression coefficient in model with change in stage at T2 as predictor
Table 2. Top-down multiple linear regression models for pre-
dicting change in SOC stages at post-test (T1) and at six-month
follow-up (T2) by Moti-4.
Dependent variable B Std. Error t p
ΔstageT1
Moti-4 .91 .133 .712 .486
Age .042 .025 1.726 .91
ΔStageT2
Moti-4 .238 .167 1.212 .155
Gender .552 .220 2.313 .011*
Cannabis T0 .008 .003 2.026 .016*
Alcohol T0 .012 .005 1.942 .022*
Norm T0 .333 .165 2.241 .049*
p-values are based on 5000 bootstrap samples; *p < 0.05; **p < 0.001;
ΔstageT1 = change in stage at T1 compared to T0; ΔstageT2 = change in
stage at T2 compared to T0. ΔtageT1ageT1
Table 3. Top-down multiple linear regression models for predicting weekly cannabis use (expressed in euros) at post-test (T1) and at
six month follow-up (T2) by change in SOC stage.
Dependent variable B Std. Error t p
Cannabis use at T1 (n = 119)
Moti-4 −4.914 2.392 −2.054 .043*
Gender −8.197 3.249 −2.523 .013*
Cannabis T0 .580 .060 9.673 .000**
Behav. Cont. T0 −2.169 1.123 −1.932 .056
ΔStageT1T0 −6.457 1.787 −3.613 .000**
Cannabis use at T2 (n = 99)
Moti-4 −8.381 3.316 −2.528 .013*
Gender −14.002 4.475 −3.129 .002*
Cannabis T0 .517 .085 6.118 .000**
Norm T0 5.889 2.718 2.167 .033*
Behav. Cont. T0 −2.721 1.571 −1.732 .087
Attitude T0 7.308 3.479 2.101 .039*
ΔStage T1T0 −2.437 2.486 −.980 .330
Cannabis use at T2 (n = 99)
Moti-4 −8.536 3.443 −2.480 .015*
Gender −12.479 4.769 −2.616 .011*
Cannabis T0 .579 .085 6.783 .000**
Norm T0 5.652 2.818 2.006 .048*
Attitude T0 6.381 3.595 1.775 .080
ΔStage T2T0 −3.125 2.086 −1.498 .138
*p < .05; **p < .001.
Final model at T1: Adjusted R2 = .58.
Final models at T2: Adjusted R2 (for ΔStageT1T0) = .47, Adj R2 (for ΔStageT2T0) = .46
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(regression coefficient (B) = −6.46, p < 0.001). After six
months, however, stage of change (both at T1 and T2
compared to T0) was no longer a significant predictor
of cannabis use. At T1, the final model explained 58%
(Adj R2 = .58) of the total variance, while at T2 the final
models explained 47% and 46%, respectively (Adj R2
ΔT1 = .47; Adj R2 ΔT2 = .46). Although change of stage
significantly influences cannabis use at T1, none of the
analyses revealed a significant effect of Moti-4 on the
change in the SOC stage. Hence, stage of change is
neither a mediator for cannabis use at T1, nor for
cannabis use at T2. In none of the complementary
analyses was a significant effect found of Moti-4 on
the change in scores on the Pre-contemplation,
Contemplation, and Action subscales at T1 nor at T2.
Linear regressions of the change in these scores showed
that the change in score of the action subscale at post-
test was a significant predictor of reducing one’s can-
nabis use at T1 and T2 (T1: B = −3.97, p = .009; T2:
B = −5.37, p = .011). On the other hand, a higher score
on pre-contemplation (at T1) and contemplation (at T1
and T2) led to a higher cannabis consumption.
Discussion
Our analysis of the scoring pattern on the RCQ was
generally in line with the theoretical expectation of
progression through the stages. The negative correla-
tions of the P- with the A- and C- subscales at all
measurement points suggest that pre-contemplation is
a distinct phase that is negatively associated with the
contemplation and action stages of change as con-
tended by the TTM. Moreover, the moderate positive
correlations that were found for the C- and A- sub-
scales at T0 and T1 also provide evidence of a progres-
sive change from a stage of pre-contemplation through
contemplation to action. This is also in line with the
TTM (McConnoughy et al. 1983). Two other validation
studies (Defuentes-Merillas, De Jong, and Schippers
2002; Heather, Rollnick, and Bell 1993) reported simi-
lar, though slightly higher, values than our study.
Further support for the TTM theory and SOC model
is found after application of the cut-off point algorithm
(Heather, Rollnick, and Bell 1993) used to define the
specific stage of change. Together, these results demon-
strate that the RCQ subscale scores and categorical
profiles are useful for studies testing the SOC model
in comparative effectiveness of intervention trials.
However, our top-down regression analyses suggest
that the criticism of the SOC model as theoretical
explanation for the motivation for engagement and
efficacy of MI-based interventions has some validity.
The analyses demonstrate that there can be adverse
effects in MI interventions associated with participants
not moving quickly enough from the contemplation
stage to the action stage. Treatment as usual (in this
instance, brief counseling), as well as the MI based
Moti-4, seem to have their adverse effects through a
process of stimulating the participants’ thinking more
about their drug use without this being followed up
promptly enough with nudges to action. Future
research should focus on the optimal temporal
sequence that MI intervention participants should
remain in for each stage of change.
The second aim of our study concerned whether
changes in stage attributed to the intervention would
significantly predict the degree of change in the con-
sumption of cannabis. A positive contribution of stage
of change to the decrease in cannabis consumption was
only found at T1. Only a small difference in regression
coefficients and explained variance was found in the
two models with or without SOC predictors. A joint
significance test showed that the SOC variables mediate
the effect of Moti-4 to some extent, but not enough to
become statistically significant.
Our findings show the change in the score for the
action stage at post-test to be a significant predictor
of reduced cannabis use at T1 and T2. This implies
that strengthening and promoting the participant’s
“action willingness” should be an important building
block for interventions like Moti-4, and supports the
contention that the SOC model offers one of the
mechanisms accounting for behavioral change in ado-
lescent cannabis users. Nevertheless, our findings also
indicated that a higher score on “pre-contemplation”
(at T1) and “contemplation” (at T1 and T2) predicted
higher cannabis consumption. This leads to the dis-
turbing conclusion that an MI intervention with an
approach that keeps participants too long in the con-
templative stage may do more harm than good.
Important questions in this respect include how the
ambivalence in adolescents differs from that in adults,
and how the measurement of this ambivalence could
be improved (Feldstein Ewing, Apodaca, and Gaume
2016). In practice, this means that more talking and
thinking about cannabis (e.g., focus on reasons not to
change), without an accompanying rapid nudge to
action and a strategy for dealing with ambivalence,
may lead to more rather than less cannabis. This has
clinical significance in that the push towards evi-
dence-based interventions is based on the recognition
that many well-intentioned and theoretically sound
interventions, without evidence from scientific test-
ing, may have more disadvantages than benefits.
Thus, a critically important clinical implication for
the future improvement of the efficacy of Moti-4 is
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to put less emphasis on contemplation and move as
quickly as possible to a focus on how to increase
action willingness. Another implication of our
research is that just because a participant has motiva-
tion to continue to engage in a given treatment does
not mean that the participant also wants to change
behavior. This suggests that future studies of MI
interventions should have a wider interest than just
focusing on motivation for change, but also consider
participants’ motivation for engaging and retaining
themselves in treatment even though there is no pro-
gression through the prescribed stages of change.
In our prior research (Dupont et al. 2015b) on Moti-
4, male participants and members of ethnic minorities
were found to have reduced their cannabis use less than
women and participants of Dutch origin. In this study,
gender was also found to have a significant effect on
SOC. At T2, girls are significantly more likely to show a
positive change in SOC. Change in cannabis use by
girls who participated in this study may be related to
a change in their motivational structure. The reason for
this needs further clarification. Cannabis users have
been found to have both positive and negative beliefs
about the effects of cannabis that influence the social
norms regulating the prevalence and patterns of use. In
this study, the perceived norm of what friends and
parents think about cannabis use was significantly
related to the level of use at the six-month follow-up.
Recent Danish research showed strong associations
between positive beliefs and norms and the continua-
tion of cannabis use (Holm et al. 2014). Attempts to
change the perceptions of social norms have been sug-
gested as a strategy to reduce substance use by adoles-
cents (Schultz et al. 2007). The significance of the
influence of both youth and parental norm awareness
found in our study suggests that changing the norms of
adolescents might be more important than changing
their motivation to change.
The findings of this study should be interpreted in
the context of its limitations. The number of partici-
pants was relatively small. The small sample may
explain the fact that the change in stage was not
found to be a significant predictor of cannabis use at
T2. Moreover, the data for our secondary analysis were
drawn from an efficacy trial and therefore limited to
multiple institutions located in a single geographical
area. Different effects might have been found in larger
cities in the Netherlands, such as Amsterdam and
Rotterdam, where social norms and beliefs are known
to be different than in the relatively rural south of the
Netherlands, where this study was conducted. Finally,
our analysis was restricted to the measures that were
collected for the efficacy trial. Additional measures that
have been found to be related to SOC could have been
included if data collection was also oriented to testing
the mechanism of Moti-4’s efficacy.
While the SOC model does have some value in
explaining the change in behavior that takes place in
an MI intervention such as the Moti-4, alternative
explanations for its efficacy have to be found else-
where. One such alternative may be, for example, the
quality of the therapeutic alliance. It has been esti-
mated that about 30% of the outcome of interven-
tions in addiction treatment is determined by the
quality of the therapeutic alliance (Asay and
Lambert 1999). Apart from raising the question of
the mechanism of efficacy for MI interventions, our
study also provides evidence that, along with a shift
in focus and emphasis on action rather than contem-
plation within the intervention, the incorporation of a
specific social norm element should also be consid-
ered as a useful additional component to enhance the
present Moti-4 intervention. This could mean adding
to the Moti-4 a specific emphasis on informing parti-
cipants about the behavior of the majority of their
peers and challenging their own normative expecta-
tions (Burchell, Rettie, and Patel 2013).
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